555555

PLAN FOR CONDUCTING
PILOT COLUMN TESTING
AT THE
ST. LOUIS PARK GAC PLANT



] O O .. .3 . .3 .3

|

o /|3 3

PLAN FOR CONDUCTING
(PILOT COLUMN TESTING
AT THE
ST. LOUIS PARK GAC PLANT

Prepared by
Reilly Tar & Chemical Corporation

March 17, 1988



O OO OO 6} &3 .0 .3 3

TABLE OF CONTENTS

Background
Objective
Approach

Test Procedures

Schedule & Reporting

References

LIST OF FIGURES

)

Figure 1 Schematic Flow Diagram for Pilot Column Testing
Figure 2 Sampling Schedule for Pilot Column Testing

LIST OF TABLE
Table 1 Carbon Performance During First Two Cycles
Table 2 Carbon Column Characteristics for Full-Scale vs.

Pilot Columns

Table 3 Pilot Columns Operating Log

LIST OF DRAWINGS

RTCC No. 880201-130 Carbon Treatment System
Modification - Storage Tank

RTCC No. 880201-300 Carbon Treatment System Modification

12

13

11

Located in
Back Pocket



BACKGROUND

The granular activated carbon (GAC) treatment plant at St. Louis
Park wells 10 and 15 started operation on July 9, 1986. The plant
operated uneventfully through the spring of 1987.

Samples of treated water collected on May 26 showed breakthrough above
the advisory level of 175 ng/l for noncarcinogenic PAH (total PAH
conceng;ations of 160, 259 and 285 ng/l for triplicate samples). This
was confirmed by samples collected June 16 (207, 454 and 700 ng/l1 total
PAH for triplicate samples). In response to these results, the City
took the plant off line on June 25. Subsequent testing pursuant to RAP
Section 4.6 (requiring 4 to 6 successive days of sampling) on two
separate occasions (June 29 to July 2 and July 28 to August 1) gave
average results below th; drinking water criterion of 280 ng/l1 for
noncarcinogenic PAH. Nonetheless, Rellly offered to replace the carbon,
which was done in early August.

The GAC plant began operation with its second load of carbon on
August 12. Treated water samples collected on November 24 showed
breakthrough above the advisory level (198 and 224 ng/l1 total PAH for
duplicate samples analyzed by ERT, and 112 and 310 ng/l for duplicates
by CH2M Hill). This was confirmed by CH2M Hill's results for duplicate
samples collected on December 21 (209 and 211 ng/l). However, ERT's
results for January 11, 1988 samples and CH2M Hill's results for January
20 samples both showed total PAH concentrations back down below 100
ng/l. The City has continued to operate the plant and monitor the |
treated water in accordance with RAP requirements, since the drinking
water criteria have not been exceeded. During both carbon cycles the

breakthrough problem has only involved noncarclnogenic PAH;



concentrations of carcinogenic PAH in treated water samples have been
non-detectable or well below the drinking water criteria.

Despite the significant difference in the run lengths from startup
to breakthrough (321 vs. 104 days), the GAC plant has performed
consistently during both runs when changes in feed water quality and
flow rate are considered. In both cases, the plant has removed about
0.00016 1b. PAH per lb. carbon (see Table 1). However, this carbon
capacity (and hence carbon life) is considerably less than that
predicted by Calgon and CH2M Hill for their conceptual designs. Calgon
estimated a carbon capacity of 0.0033 1b/1lb (Calgon, 1984) based on
isotherm testing by CH2M Hill (CH2M Hill, 1982), while CH2M Hill
estimated a capacity range of 0.0004 1b/lb to 0.002 1lb/1lb (CH2M Hill,
1983) based on a 42-day pilot column test (ibid.) and their isotherm
testing (op. cit.). Calgon also performed an Accelerated Column Test
and concluded that the carbon use rate should be less than 0.05 1lb per
1000 gal (Calgon, 1985), which is equivalent to a capacity of greater
than 0.0017 1b/1lb at a feed PAH concentration of 10 ug/l (Calgon, 1985).

Calgon Carbon Corp. has indicated in recent discussions that there
are three possible explanations for the considerable difference between
actual and predicted c;rbon utilization rates, viz.:

1) There has been a significant shift in the molecular weight
profile of PAH in the well water towards lower molecular-weight
compounds between samples used for testing and the feed
delivered to the full-scale GAC plant. These lower molecular
weight PAHs, uhich have weaker adsorption characteristics than
higher molecular weight PAH, determine the occurrence of

initial breakthrough.



ITEM

1.

Startup date

Date of first breakthrough

. Total pumpage, millions of gallons

TABLE 1

CARBON PERFORMANCE

DURING FIRST TWO CYCLES

(a)

(b)

in feed, ug/1l
start to breakthrough, 1lbs.

1b PAH/lb GAC

2.

3. No. of days on line

4

5. Average flow rate, gpm
6. Avg. PAH concen.

7. PAH in feed,

8. Carbon use rate,
NOTES:

(a)

(b)
(c)

(d)

FIRST CYCLE

7/9/86
5/26/87
321

214

463
3.6(¢)
6.4

0.00016

SECOND CYCLE

8/12/81
11/24/81
104

116

715
7.1(9)
6.9

0.00017

Date of sample collection for first samples showing effluent
concentrations greater than the advisory level (175 ng/l).

From City pumpage records.

Average of 7/15/86,
sample results by ERT and 8/26/86 result by CH2M Hill.

7/30/86, 10/7/86,

3/17/87 and 6/16/87

Average of 6/16/87 and 9/15/87 sample results by ERT and

and 12/21/87 sample result by CH2M Hill.
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2) There has been a significant shift in the relative proportions
of naturally occurring TOC and the PAH contaminants in the well
water between the various testing samples and the actual full-
scale feed water. Moreover, the natural TOC, which is present
at about 3 mg/1 (CH2M Hill 1983, ERT 1983) dominates the trace
PAH constituents in determining carbon use rates.

3) The current pattern of controlling feed rates to the GAC plant
(daily on-off cycles at full capacity or no flow) is causing
the mass transfer zone at the front of the adsorption wave to
spread out, yielding earlier breakthrough compared to steady
operation at a constant rate.

Comparing the historical data for bench and pilot testing feeds (Calgon
1985, CH2M Hi1l1l 1982 & 1983, ERT 1983) with data from the full-scale
operation indicates no significant shift in molecular weight profiles.
However, there are no data available at this time to test hypotheses

2 and 3.

OBJECTIVE

The objective of the plan presented here is to perform testing with
the pilot-scale carbon columns at the GAC plant in parallel with
operation of the full-scale system in order to determine 1) the\effects
of the current operating pattern on the carbon life and 2) the effect of
natural TOC constituents on PAH adsorption. These objectives will be
achieved by starting the pilot columns at the same time as the third
carbon load in the full-scale adsorbers, running the pilot columns at a
constant flow rate proportional to the expected rate for the full-scale

system, and testing intermediate effluents from the pllot columns at a
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schedule designed to track the movement of the PAH and TOC adsorption

fronts through the columns.

APPROACH

Figure 1 is a schematic flowsheet for the pilot columns for the
proposed test. Note that a storage tank, pump and flow
indicator/recorder need to be added to the existing equipment. The
storage tank is required in order to provide a constant feed rate to the
pilot columns, since the wells feeding the main 8" feed water line are
shut down after the GAC plant has treated the desired amount of water
for the day.

Table 2 compares the dimensions of the pilot and,K full-scale carbon
columns. The table also shows that operating three pilot columns in
series at a flow rate of 0.45 gpe will mimic full-scale operation at a
rate of about 816 gpm (i.e., both involve a 9-foot long carbon bed
loaded at 5.2 gpn/ftz). This flow rate is expected to approximate
actual operation of the full-scale plant by the City during late
spring/early summer, based on operating rates for 1987 (i.e., 592, 827
and 824 gpm average flow rates for April, May and June 1987,
respectively). The 0.45 gpm flow rate for the pilot column is also
close to the rate used during CH2M Hill's 42-day pilot test (i.e., 0.44
gpm in 4-inch diameter columns -- CH2M Hill, 1983).

The predicted breakthrough time for a single 3-foot pilot column
tested at 0.45 gpm is 23 to 32 days, based on the carbon capacities
shown in Table 1 and feed concentrations of 7 to 10 ug/l total PAH
({reflecting ERT's 9/15/87 and CH2M Hill's 12/21/87 feed sample results,
respectively). The sampling schedule shown in Figure 2 is intended to
track the movement of PAH and TOC through the pilot columns based on

5
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TIABLE 2
CARBON COLUMK CHARACTERISTICS
FOR FULL-SCALE VS. PILOT COLUMNS

ITEM - PILOT COLUMNS

FULL-SCALE COLUMNS

Configuration 3 in series

Dimensions of each column:

- diameter, ft 0.33
- bed depth, ft 3

~ cross—sectional area, £t2 0.087
- bed voluﬁe, ft3 0.26
- carbon weight, 1lbs. 7.4

Operating parameters at specified rates:

- flow rate, gpm 0.45
- hydraulic loading rate, gpm/ft2 5.2
- empty bed contact time, min. 13.0

2 in parallel

10.0

78.5
7107

20,000

600 800
3.’8 5-1

17.6 13.2

1200

7.6



Days of Feed Column 1 Columm 2 Column 3
Operation Samples Effluent Effluent Effluent
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FIGURE 2

SAMPLING SCHEDULE
FOR PILOT COLUMN TESTING

All samples to be analyzed for PAH and TOC by the RMA lab.
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this predicted breakthrough time. Note that the sampling schedule calls
for collection of samples later in the test being contingent on results
observed from earlier samples. The decislions on whether and when to
collect contingent samples will be made by Reilly and Calgon in
consultation with EPA, MPCA and Clty Project Leaders. Also note that
all samples will be analyzed for TOC and PAH by Enseco/RMA Laboratory,
with splits of selected early samples to be analyzed by ERT's

laboratory.

TEST PROCEDURES

Equipment Installation

The new equipment indicated in Figure 1 will be installed by a
general contractor hired by Reilly Tar & Chemical Corporation. The
specifications for thlis work are provided in Appendix A. The work will
be performed under thq direction of Reilly's Engineering Departaent,
with final inspection and approval by the City of St. Louis Park.

The equipment specifications in Appendix A call for a peristalic
punmp and a 6-foot diameter by 5-foot high fiberglass tank. A peristalic
pump has been specified to minimize the chance of contaminating the feed
water with pump lubrication constituents. The fiberglass tank will be
post-cured with steam to minimize leaching of plasticizers into the feed
water. The fliberglass should be adequately inert with respect to
adsorptive losses of PAH given the high volume to surface area ratio.
Calculated PAH losses from diffusion and adsorption on the tank walls
are well below one percent per day.

Loading the pilot columns with carbon and testing the pilot
equipaent will be performed by a Calgon field engineer during the period
that the carbon in the full-scale adsorbers is being changed. Calgon
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Filtrasorb 300 carbon will be used in both the pilot and full-scale

columns. This is the type of carbon used during the first two treatment

cycles.

Operation

Operation of the pilot columns will be the responsibility of the
City Water Department. Operation of the pilot colunﬁs will be checked
daily as part of the routine checking of the GAC plant. Flow, pressure
and tank level readings will be taken and recorded using the log form
presented in Table 3. A copy of Calgon's instruction manual for its
pilot column system is provided in Appendix B.

The storage tank and pump to be installed for feeding thes pilot
columns (see Figure 1) are intended to allow for operation of the pilot
columns at a constant rate independent of the full-scale plant
operation. Each day the operator will note the storage tank level, open
the tank feed valve to fill it, close the feed valve and record the new
level. The feed pump for the pilot columns will always be drawing from
this tank.

Inlet and outlet pressures for each pilot column will be noted and
recorded daily by the GAC plant operator. If excessive pressure drops
build up in a coluan (greater than 10 psi),
it will be backwashed using the procedures specified in Calgon's
instruction manual (Appendix B).

Sampling and Analyeis

Samples will be collected by City Water Department personnel
according to the schedule given in Figure 2. The sample collection
procedures specified in the City's March 1988 Sampling and Analysis Plan
will be followed. All samples will be shipped by overnight delivery to

10
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Enseco/Rocky Mountain Analytical Laboratory (RMA) for PAH and TOC

analyses. PAH analyses will be performed in accordance with the City's
March 1988 Sampling ‘and Analysis Plan (i.e., methylene chloride
extraction of 4-liter samples with SIM CC GC/MS analysis). TOC analyses
will be performed using EPA Method 415.1 (0.1 mg/l detection limit).

RMA will attempt to achlieve a turn-around time of 20 to 25 days on all
sanples. Selected split samples will be sent to ERT for PAH and TOC

analyses using the same methods as RMA.

SCHEDULE AND REPORTING

Ordering and delivery of the required new equipment is expected to
take 4 to 6 weeks. Installation can be completed in one week. The
equipment will be ordered as soon as this plan is approved by the EPA,
MPCA and City Project Leaders. These Project Leaders will be notified
when the equipment has been installed and when the actual testing is
ready to begin. Figure 2 shows that the pilot columns will be operated
for 4 to 5 months, depending on the actual breakthrough behavior
observed.

Reilly will submit a report on the pilot column test results to the
EPA, MPCA and City Project Leaders within 60 days of collecting the last
sample from the pilot testing. This report will present all operating
and analytical data collected during the test. The report will also
present an interpretation of these data with respect to operating
practices and carbon lives for the full-scals GAC plant. Calgon Carbon

Corp. will provide major support in the data interpretation.

12
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Reilly Tar and Chemirca]l Corcoration
Specification for mechanical Lontractor
5%, Louis Farl Carion Treater Modifications

I. General conditionms and score of worl

IT.

IIT.

Iv.

VI,

gy This contract 1s subyect ta Reilly Tar and Chemical
Corporation's general conditions of contract which are
attached,

b+ HWork 15 to be completed onm 2 time and material
basis at standard rates.

c+ All contractor and subcontractor emplovess are to
comply with all local zafety regulations while on the
Job site.

de Contraclor 1s to provide 3ll labory supervision:
equipmenty and tonls required to perform the wort
listed belnuw. Contractor 1o provide a3 riew tank 1see
drawing 880201-140)y a3 pump {(see attached
speeciLficationty 8 rotameter and 3 totalizing Tlowmeter
vsee attached specifiation). Contractor 15 to provide
1l othner suppliersy i1ncluding but not limited to )
plringy valvesy fittinasy wirer conduirty breskerss and
any other required materizls.

e+« All work 15 to be dome within the limits of the
NFFA national electrical code.

f. All work is to be completed hy
4:00 FM.

Contractor 1s to surchase and i1rstall all piping as
shown on Reilly Dwa, 880201-300., All miping materials
sre to be as specified 1n the attached epiping
specifications, Contractor 1s responsible for
supparting all piep1ing 1nstalled by contractor,
Flowmeter and pump shown 1n plring drawlng will be
srovided by Reilly.,

Contractor 1s to i1nstall one fiberglass tanbk 1n the
locstion showm on Reilly Dwg, 880201-300. Tanlk 135 tn
be attached to the concrete floor bv grade ASTM 307
anchor boltss throwan mounting lugs pravided on tank.

Contractor is to install omne i1nlime pump 8% shown 1n
Reilly Dw3., 880201-300. Contractor showld provide an
an3le iron support bheneath the pump.

Contractor 15 to provide 120Vy single phase power to
one imline pump to be 1nstalled by contractor., Fower
snould be taken from euwisting lighting panel.

Contractor 1s to purchase and i1nstall one si3ht 3lass:
3 feet i1n length (center to center of fittings). Sight
glass 15 to be i1nstalled on fiberglass tank described
aboves on couplings called ont as S.G. on Reilly Dwa,
880201-140.



RFeilly Tar and Chemical Coregoration
Specification for Fiberalass Tanmb
8t. Loiis Fark Carbon Treater mMmodifications

Vendor 15 to provide one (1) fiberglass tanks» as shown 1n

Rei1lly dwg., 880201-140, Tanbk capacity 1s to be 1000
3a3llomns minimum. Filberglass resin wsed 1n fabricating
tank 15 to be suitable for bernzene storadge. Tank 15 to
pbe steam post cured eraior to shipment to prevent
rlasticizers from leachim3y i1nto materials stored, Tanb
15 to be equiped with 3 minimum of 4 g3alvaniced steel
Li1e down lugs, Tank 15 to be received 1n St., Louis
Farky Mirmn. no later than .
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Fei1llv Tar and Chamical Corporstion
Specificatiom for Fumg
St. Louis Parlr Carbon Treater Modifications

Vendor 15 to provaide & reristalic pump and motor capabhle of
pumpind 0.45 g9pm a93i1nst 10 feet of head. Tubing used
in rpump 15 to be switable for benzene service., Motor
1s to run off of 1Z0VACy single phase. Equipment 1s to
te received in St. Louis Farksy Minn. by
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FRerlly Tar and Chemirsl Corvoration
Specification for Flowmelers
5t. Louis Fark Carbon Treater Mmodifications

Vendor 15 to supply one totalizina flowmeter capable
measuring water flow rates of 0,45 gpm at {Lhe midrange
af the meter. Unit 1s to require no electrical hookup
to nperate, Mechanism for total flow readont shonld be
mechanical,. Unit 15 to be received 1nm St Louis Farby
Mimme DY e

712 N

Yendor 1s to supplv_pﬂ/rotameter capable of i1ndicating =
waler flowrate of .45 apm a3t the midrange of the meter,
Unit 13 to be rerceived 1n S5t Lonis Farke Minn., bv
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APPENDIX B

CALGON PILOT FILTRASORB SYSTEM
INSTRUCTION MANUAL
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1.1

1.1.1

1.1.2

1.1.3

INTRODUCT 10N

DETERMINATION OF DESIGN PARAMETERS FOR A FILTRASORB SYSTEM

If the adsorption isotherm analysis on a waste water samnle proves to
be feasible in terms of capacity and removing of dissolved organics,
;he next step in the total study is to determine accurate carbon
exhaustion rates and contact time by performing column studies. The
column studies can determine several parameters that might have been

questioned during the preliminary adsorption isotherm study. Several

items of importance that will be analyzed during the column studies

are listed as follows:

The determination of an accurate capacity of the carbon to adsorb the

particular organics from the waste water.

The determination of the depth of the adsorption zone and total organic
carbon wave front profiles which are developed from the column test
data. These curves will give a fair estimate of the carbon depth
needed to perform the desired function based on the objectives that

this system must achieve.

To determine the effect of solids on'the activated carbon column system.
These observations may suggest that colloidal suspended solids would
have to be stabilized and removed from the system prior to applying

the water to the carbon columns. Suspende& solids in the waste water

could also have an adverse effect on the carbon by causing severe

clumping.
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In this particuldr case, pretreatment methods may also be examined.
The observations could also point out that there would be really
no need to go into any expensive pretreatment because the filter-

ability of the granular activated ccarbon could do the job quite

_effectively without changing the operating costs drastically.

If the waste being treated is a municipal waste water, there will no
doubt be biological activity in the columns. Observations of any by-
products from the biological growth on the columns could be beneficial
to design. An example could be to determine how hard or how easy

the biological suspended solids can be removed from the columns.

A pilot activated carbon column study is quite a delicate operation.
Because of this any difficulties that will be encountered will
usually be magnified during the column study. Therefore, any problems
encountered, solved and noted will usually be a real asset to the

design of the waste water treatment system developed from the data.

APPLICATION OF PILOT FILTRASORB SYSTEM

SAMPLING AND ANALYSIS FORMAT FOR COLUMN TEST RUNS

To obtain reliable data from a column test run, a procedure to sample
and analyze waste water being treated should be followed systematically.

The steps which are to follow will outline this general procedure:

Sampling should be at the influent to the columns and the effluent of

every column on-stream.
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Sample frequency should be every four hours. A composite of the siy

samples taken each day, should be made each day. Deviation from

sampling every four hours is acceptable; however, the exactness of

the test results will be reduced. Where waste water concentrations
.are quite high it may be necessary to sample more frequently than four

hours. In these cases it may be desirable not to composite over a

day period. This can be left to the judgment of the engineer in charge.

At times it may be desirable to ship the composite samples to the
Calgon laboratory for a TOC analysis. Sample vials for this purpose
should be obtained from Calgon laboratories. Before shipping,

these vials should have the pH adjusted to a value of 2.0 using
H,S0, (sulfuric acid). This will prevent any biological degradation
of the samples while in shipment. Insert aluminum foil under the

vial cap before installing the cap.

A1l the sample vials received from Calgon laboratories will have a
“Waste Water Tag" attached by a rubber band. Each vial will also be
encased in foam rubber. Before a vial is sent back to Calgon laboratories,
the following should be done:
A. Clearly mark the “Waste Water Tag" indicating the analysis
to be run, name of compaﬁy or plant and date.
B. Attach the “"Waste Water Tag" using the rubber band. A vial
without a tag is of no value.
C. Completely encase the jar in foam rubber.
D. USE CARE IN PACKAGING! Poor packaging leaves many samples

broken upon arrival at Calgon Laboratory.
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2.1.3 The flow rate through the columns should be cheched at 1east-onte
per day using a timer and a fixed volume container. An example
would be to use a one-liter graduated cylinder and a watch. For
typical flows used in a column test the results are:

0.25 gpm flow rate - 64 seconds/liter
0.5 gpm flow rate - 32 seconds/liter

2.1.4 Thé easiest method to analyze the samples taken from a column test
run would be to use the TOC (Total Organic Carbon) analysis. However,
COD (Chemical Oxygen Demand), BOD5 (Biochemical Oxygen Demand - 5 day)
or color can be used to analyze the composite samples taken from the
columns. The latter tests take more time and have a larger percentage
error than the TOC analysis so are not recommended for the analysis

on the composite of the influent and of all columns every day.

The TOC analysis is recommended because it does give an indication
of the organic carbon in the waste water. Since the adsorption is
of the organics in the waste water, the TOC test fits well in the

overall analysis of the column test.

When the final results of the column tests are to be based on BOD;,
COD or color, then these tests can be run in conjunctisn with the TOC
test on the influent and effluent from the columns. When this is the
case, it is recommended that‘BOD5 be run every three days, COD run

every three days, and color every day on the influent and effluent

sample.

Attached is a sample data sheet that can be used to log the data from

a pilot test run. For a good test run all the flow and TOC data should

-4 -
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2.2

2.2.1

2.2.1.1

2.2.1.2

2.2.2

2.2.2.1

be complete for each day of the test. The BOBS, COb, color, and uiher
data points are to be filled in as it is necessary. Should the plant
doing the test work prefer the BODS, COD or color tests, these para-

meters can be substituted for TOC values on the data sheet.
Any problems encountered in the application of the Filtrasorb or
this system should be forwarded to the Filtrasorb Department at Calgon

Center, Pittsburgh, Pennsylvania.

APPLICATION TROUBLESHOOTING:

PROBLEM

An abnormally high effluent COD.

A system that has run for several days may develop a bacteria growth

on the carbon much the same as with a trickling filter. If this is

the case and the system goes anaerobic, a solution containing methane
and hydrogen sul fide could be discharged. The result would be a higher

than normal COD on the effluent.

Inorganics demanding oxygen could also produce a higher than normal

effluent COD.

SOLUTION

In the case of where a system could have gone anaerobic causing methane

and hydrogen sulfide to be discharged, a simple backwashing of the



2.2.2.2

2.2.3

2.2.3.1

2.2.4

©®

column will alleviate the problem. To be sure that this does not

occur again, the columns should be backwashed once every 24 hours.

To be sure that inorganics are not causing a high COD problem, the
influent stream should be checked for inorganics that could demand

oxygen.

PROBLEM

Biological growth in the columns.

In waste waters which have an organic loading which is readily bio-
degradable, a biological growth will develop after a few days of
operation. The result of the biological growth will be an accumulation
of biological solids in and around the granules of activated carbon.

If these are not removed periodically, the results will be a clumping

and clogging of the filter.

Biological floc growing around the granules of activated carbon will
also entrap some colloidal suspended matter which normally might pass
right on through the filter media. The overall effect is not known,
although adverse conditions could exist from this. In addition, a
green'algae may appear in the columns due to the action of sunlight

on the dormant spores in the waste water.

SOLUTION



2.2.4.1

2.2.4.2

2.2.5

2.2.5.1

2.2.6

2.2.6.1

(C]

To reduce the amount of biological solids growing ¥n and around the
granular activated carbon, the columns should be backwashed periodically.
The backwashing may not necessarily destroy the biological growth but
will keep it under control so that the solids system will not be
pbjectionab]e. Keeping the biological floc under control will also
prevent slough-off of biological solids into the effluent giving a

turbid discharge from the pilot columns.

Algae growth is easily controlled by shielding the columns from sun-

light. This may be done by covering columns while outside or moving

them inside.

PROBLLM

Suspended solids carrying through the columns.

Suspended solids will appear on the influent from any of the columns
due to biological activity on the columns or a carrythrough of

colloidal suspended materials.

SOLUTION

The problem with suspended solids in the effluent of the columns is
due to biological activity in the columns. It will be readily visible
by viewing the columns. If it is apparent that there is a biological
growth on the columns and the results are giving a high suspended

solids level on the column effluents, then the columns should be



2.2.6.2

3.1

3.2

©

backwashed for at least 10 minutes. This backwashing will free the
solids from the granules of carbon and slow the biological growth
to the point of where the solids carry over and effluent from the

columns will be at a minimum.

}f the solids that are passing through the filters are colloidal in
nature, they will not be removed by tﬁe granular activated carbon.
These solids can only be handled by properly pretreating the waste
water. This can be determined by jar testing the waste water and
determining the proper coagulant and/or coagulant aid needed to

clarify the water.

FOUR COLUMN SYSTEM INSTRUCTIONS - 387359

DESCRIPTION

The four column unit is supplied mounted on a sturdy free sta6ding
steel frame and is completely piped prior to shipment. A supply of
1/2" 0D tubing is supplied for connecting to the sample input, sample
output and the backwash drain. In addition, a standard male hose
connector is supplied on the backwash inlet to facilitate connecting

to a water faucet.

UNPACKING
Examine the unit carefully for any damage which may have occurred in
shipment. If any damage is noted, a claim should be filed with the

carrier. Calgon will be glad to assist in any way by providing repair

estimates, etc.



3.3

3.3.

3.3.2

3.3.3

3.3.3.1

3.3.4

3.3.5

3.3.6

STARTUP AND OPERATION

The liltrasorb carbon must be soaked in water uvernight before the
system can be used. This can be done before or after the carbon 1s
added to the columns.

Remove the top flanges from each of the Folumns, check to see that
the distribution plate is properly located above the discharge part
of each column. This plate is a perforated disc designed to allow a

uniform distribution of flow through the column.

Close the 3-way and 2-way valves at the bottom of the assembly. Refer

to Figures 2b, 3 and drawing 287407.
Fi1l each column one-half full of water.

Add 3-4 inches of "pea-size" stones to the column above the dis-
tribution plate. (Commercial grade "shot gravel" is ideally suited
for this application.) These stones will further ensure a unifom

flow distribution.

Prepare a carbon-water slurry which will facilitate adding the carber
to the columns. This can be done by filling a bucket with carbon

and slowly wetting it with water from a hose.

Add 3.5 feet of carbon to all four columns. Measure the heights to

be sure accurate depths are known for future calculations of capacity.



FOUR COLUMN STAND ASSEMBLY
FIGURE 1
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3.3.7

3.3.8

3.3.9

After all the carbon 15 1n the colums, attach the too flanges and
chetk for any leaks. At this Lime each column should be backwas.hed
for at least 10 mnutes. Refer tu Figures 2A, /i, 3 and /7 and drawing
287407 for the necessary valving arrangement. This is done to remove
fines and to stratify the beds. Backwash with service (tap) water

not waste water at a rate such that carbon is not carried out the

discharge port at the top of the column. A 4 gpm flow control

valve located in the backwash input line will help ensure a safe

flow rate.

After the backwashing is complete and there are no leaks apparent,
the unit is ready for operation unless the water soaking is being

done in the columns. Then 24 hours must elapse before operation

can begin.

Position the valves for normal service operation. Refer to Figures
2A, 2B, 3 and 8 and drawing 287407. Start the feed pump and percolate

waste water through the system. Check to make sure water is flowing

through the pump. Damage to the pump can occur if it is run dry for

more then 30 seconds. In order to achieve the goal of 0.5 gpm through
the system, it will be necessary to set the pressure in Column No. 4
to 10-15 psig. This can be set by using the sample by-pass valve
located in the pump discharge line. Because of possible suspended
solids in Column No. 1, it will be necessary to set the pressure

in Column No. 1 somewhat higher to achieve the 10-15 psig pressure

in Column No. 4. Should the pressure drop in Column No. 1 rise above

-« 11 -
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10 psig, the column should be backwashed to remove the suspended

solids collected.

In most cases the pressure drop between Columns Nos. 2, 3 and 4 should
be negligible. The reason being that the water should be free of

suspended solids after the filtering done in the first column.

The flow rate is controlled by a flow control valve located in the
discharée line from Column No. 4. These valves will plug easily if
foreign matter is allowed to pass through the columns. A strainer
is installed just ahead of the flow control valve to trap any
particles and prevent possible clogging: The strainer can be

cleaned by unscrewing the cap as shown in Figure 9.

Unscrew and remove to clean

FIGURE 9

-14 -
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3.4

3.4.1

3.4.2

3.4.3

3.4.4

TROUBLESHOOT ING_ (ME CHANI CAL)
If the unit does not function properly, first check to see that the
valves are in their correct positions for the particular operation
you are trying to accomplish. Many seemingly major problems can be
caused by a closed valve, pump not plugged in, missing “0" ring in
-a flange, no sample supply etc., e*c.. A few minutes checking the
obvious sometimes can save hours.
PROBLEM i
Pump motor operates but does not pump water.
SOLUTION

There are several possible causes tor this problem. The water supply
may be lost due to line plugging or inadequate supply. If possibile,
locate the suction line in a portion of the stream where the velocity

is high enough to prevent solids from settling at the pump suction
line.

PROBLEM

Carbon beds draining leave activated carbon exposed to atmosphere.
This tends to pack the bed leaving channels in and around the carbon.

The results will be a channelling effect in the column as the waste

water runs through.

SOLUTION ’
Whenever the carbon column is drained to a point where carbon is

exposed to atmosphere, the column nust be backwashed for 10 minutes.

-17 -
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FIGURE 4
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3.4.5

3.4.5.1

3.4.5.2

3.4.5.3

3.4.6

3.4.6.1

3.4.6.2

The backwashing will tend to loasen packed section, and wall stratfy

the bed to its original position.

PROBLEM

High pressure differential (drop) across a column or columns.

Usually the problem causing a high pressure differential is suspended
solids in the influent to the columns. This will typically show up

in a high pressure differential across Column No. 1.

High pressure differential can also be caused by a restriction in the

strainer in the sample outlet line.

Other potential problem spot where clogging could occur is at the

discharge port of any.of the columns.

SOLUTIONS

If the problem is due to suspended solids in the first column, the
solution would be to backwash that column for at least 10 minutes

with service water.

If the problem is a clogged strainer, the pressure in Column No. 4
will be essentially the same as the pressure in Column No. 1 and
very little, {f any, flow will be coming out the discharge Tine.

The strainer is easily cleaned as described in Part 3.3.1.0, Page 14,

Figure 9.
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1.4.6.3
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If the high pressure drop is due to. clogging in any of the other
columns in the system, the trouble can be localized by following the
pressures on the top of the columns through the system. For ins tance,
if the prossure on the top of Column No. 3 is the same as the pressyre
on the top of Cfolumn No. 1 and the pressure on the top of Column MNo. 4
is much lawee, it can be assumed that there is plugging in Colunn No. 3

or its discharge port. These plugs can only be found and corrected

by removing piping and further checking.
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CATALOG MO.

3500-8600-5
*3500-8619-6
3500-8601-3

3500-8602-1

3500-8603-0
3500-8604-8
3500-8605-6
3500-8606-4
3500-8607-2
3500-8608- 1
3500-8609-9
3500-8610-2
3500-8611-1
3500-8612-9
3500-8613-7
3500-8614-5
3500-8615-3
3500-8616-1
3500-8617-0
3500-8618-8
*3500-8620-0
*3500-8621-8

©
SPARE PARTS

FOUR _CARBON COLUMN SYSTEM

DESCRIPTION

“0" Ring, Coiumn Flanges 6 x 6-1/4 x 1/8
“0" Ring, Column Flanges 6 x 6-3/16 x 3/32
Pump (Complete With Motor)

Pump Service Kit

Pump Head Assembly

Pump Impeller

Pump "0" Ring

Flow Control Valve 1/2 gpm

Flow Control Valve 4 gpm

Pressure Gauge

3-Way PVC Ball Valve

2-Way PVC Ball Valve

1/2" 0D Polyethylene Tubing

Polypropylene Elbow 3/8 NPT x 1/2 Tube
Polypropylene Male Connector 1/2 NPT x 1/2 Tube
Polypropylene Elbow 1/2 NPT x 1/2 Tube
Polypropylene Male Branch Tee 1/2 NPT x 1/2 Tube
Column Tube

Column Top Flange
Column Bottom Flange
PVC Reducing Bushings 1/2 x 3/8 NPT
PYC Close Nipple 3/8 NPT

»These parts are used on units with no suffix letter in the serial number.

-22 -
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